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IN THE U.S. PATENT AND TRADEMARK OFFICE 
Applicant (s) : MATSUO, Shinji et al . 

Application No. : Group: 

Filed: February 1, 2 002 Examiner: 

For: ORGANIC ELECTROLUMINESCENT MATERIAL AND DEVICE MADE 

THEREFROM 

LETTER 

Assistant Commissioner for Patents February 1, 2 002 

Box Patent Application 1752-0154P 
Washington, D.C. 20231 

Sir: 

Under the provisions of 35 USC 119 and 37 CFR 1.55(a), the 
applicant hereby claims the right of priority based on the following 
application (s) : 

Country Application No. Filed 

JAPAN 32835/2001 02/08/01 

A certified copy of the above-noted application (s) is (are) 
attached hereto. 

If necessary, the Commissioner is hereby authorized in this, 
concurrent, and future replies, to charge payment or credit any 
overpayment to deposit Account No. 02-2448 for any additional fees 
required under 37 C.F.R. 1.16 or under 37 C.F.R. 1.17; particularly, 
extension of time fees. 

Respectfully submitted, 

BIRCH, STEWART, KOLASCH & BIRCH, LLP 

By:( 
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JAPAN PATENT OFFICE MST.'OI&lP 

This is to certify that the annexed is a true copy of the following application as filed 
with this Office 
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Ar 3 t±$ftStlc2«©rU-^/aS, Ar 5 «4#f(Z)Ty-;i/S$:^-r) T*:g£*i£ 

.[»*^3] ^Hl7U-^/7^^bW, TIB^C (5) 
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(fib, Aj&tfA^iMSttc^y u -;br^ ^S, g 1*2^(07 y-;b»&^f) 
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© j: e> {c^{c^ic*>^sm#^Sii/h3 v^cdcd, 3M£j?s & & y lean* £ 
n £ tc * £ v > „ 

{t&oftyt&mm^m+mm t v^ 0 fe*^©^fc & *» fe <b f 9i*#jifT-r s . 

[0 0 0 5] 

E L|R^JCMv^6tiS^fl|'ffc^S©M»i: LTl±, «*.tf=iary **±C.W.Ta 
ng, S.A.VanSlykeP>{Ci: UAppl.Phys.Lett. ,51 (1987) 913KiC58^£ tlfciH7 
^Di/7-> (CuPC ; !E?LtiA*m) , N,N'-^- ( 3 - * f;i/7 - N,N' 

-^7i > y v y (tpd ; sElLmmun) , . h U * (8-iF;y;-^) 

T;i/^-^A (Alq3;|§^, *^3ii£*m) #f^lft&M!l^LT$fle>*lTV>5 

o 

[0 0 0 6] 
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- 1 4 2 6 5 7#^#lC^ = mTU-;i/T^ >^W5TP 
DtfftSgStlTV^S. fbt, 4fi?5 - 2 3 4 6 8 1^it'«, hUTU- 

3fefMR&D Uhf=L-m3 3i^2^g3~2 2K&C«, TPD, m-MTD 
ATA, o-NPB, HTM- 1 , ^lfD-TPD^©^Sh 'J 7i-;i/7 5 >i 
###IE ftfro^fcm tLXmn^Zt #13* 3 *U hV7'J-^7 5>$: IT- 
'S ^utM^-fc 2 ~4 fi^f sft^*#«a*3*iTv*e. 

[0 0 0 7] 

tv>&v^, ^©SJShlT, t u -jit ^ yit^mh a a y y -;wt:-£r#f£ 

»'J7A©J:e»^7^'Ji:, ^XttAn^>>ft^©#^TiC, 
tf, 1 5 0rj^J:(2^T*M£^£#&#&£ o M*tf> #H¥9- 19 4 4 
4lMt'H N,N'-^-l-^-7^;i/-4,4'-/<>i;^>$:mi§MMi:L, ^tl 

£S.fo2~&x, bvrv ~-)i¥T s.ymm{bzmx\<^z> 0 TV-jiT^yik&ys 
^ad7U -;wb^#f©s^^;i/i:b$:^i:$-&^3h{cj: y, kutu -;i/T 

^^Mt5Ii^&2~4lft5^Wl{:MT't§ 0 fr^SM 

^ft^icj: ysffSg£;ftT^M£*i£ 0 
[0 0 0 8] 

< mmm* zmm-t z> e> x x^x &mn<D<§mfmtf&& L&^z.ttf 

itntemmtteZZttf^MZftfe. «AH I&IB4#M¥ 5 - 2 3 4 6 8 1 ^ 
*tCtt«HDRr U -;V7^>ft^t*fe5NP B fclEftll^JitCffi^ it 
«WCJtLT»ffi©<BT^fflIi6!ISti*i:Sti, 1 0 0 ($59, 2 0 0l*WT?©ffaE 
«*sps#*4x-eri 1 2%, 1 9 %T'&£Zl£#^£*lT^3#> zitf)£:£/avMb 
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[0 0 0 9] 

mmtfim& L&ot-rz mm) 

[0 0 10] 
[IBM£#e&^5k#>CZ>3Mg] 
f3T% #2gBJ!#<3ti, #gl¥5 - 2 3 4 6 8 1 #4fc$R$fJCgB*S*lT V^|£ 

[0011] . 

ftiibt, ifstr y-;i/r^ >-fb^«fc y h'jr'J-^r^vfe^tss 

JMfry-#lo<J>fcvWfr£4fe (A)Xtt h y r y -;i/T^ 

(B)S:*tf«*H»ry-^r$>ft^*S:f»«'uT#6n, Jao, 

(A)*Uwt%j^TXttft^44> (B) # 2 wt%J6*TT? 
(ArjArg N-) 2 ~Ar 3 ( 1 ) , (Ar^rgN- kr^-) 3 ~N ( 2 ) , (kr^rfl- Ar 3 
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-) 2 -N-Ar 4 (3) , (ArjAr 2 N-) 4 ~Ar 5 (4) 

«BU ^ (1) ~ (4) iCfc^T, Ar r Ar^tf Ar^i&StlC 1 #f©T U 
& Ar 3 te3fi3£(C2ffi£>Tl)-;i/^ ' Ar 5 tt4flff©TU-^/HS:^f ) T'^£*l£ 

o 

, Ar^-G-Ag (5) 
[0 0 12] 

[0 0 13] 

(B)^2wt%^r^Ht7>j-;i/7^>fb^i:t§3i:$:#lli: 

[0 0 14] 

W£i&lsTmf&'?2> hVTV -JIT* >mm* 2~4MtSft^t'&y, /\ 
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m> m^xmm^m. ^u^mmz^fr, mmELumtLx 

y y -jit $ yfc-kmj: y , h u r y -;i/T ^ ymm^—D^^^t^mx^ y 

[0 0 15] 

&fcfc&^fcv^38«tt£<fc;frofc. Hie, rti^^ZETL^MM&^^M 
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[0 0 16] 

JCffi^V- MW}lzmm2frT\<^VJl-?> (Ullmann) RJfc&^Ci: ^XMW: 

^ yKi*&mmcm*<Dm&m®*:&mz<stiziiiztev, ±&<Dit&mu)* ( 

[0 0 17] 
[0 0 18] 

«S 0 - 1 3 9 7 4 2-Jf<kf6) fcSR^StlTV^tf, dco^sacfc 

[0019] 
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[0 0 2 0] 
[0 0 2 1] 

*©^fc#*(A), (B)<D*^JI*«— jt*jaT3&&J&v\i:, rti&MVNfc^«|E Lift 

[0 0 2 2] 

TU-;i/T^>-fb^%i:LTli, «rflak (1) ~ (4) T?*3*i*<ffr&4&#e>j|| 

^stis^fe^iJfiH^; (5) T?*snsft^fe5. usta^ d) icjsv^t 

£#$?£L<, Ar 3 «2#f©T y -;b«T*&£#, 4,4-7i-l/>l, 4,4*-tT7 
x=.l/>3HSs#8F* LVN=b©i: UTigtf <b*l£„ iiirfHiS (2) KfcV^, Ar., A 
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* LV>fc©i: LT#tf e>4x-g>o fufBiS (3) fCfcV^, Ar^ Ar 2 &tf Ar 4 teM 

ic ime>7 y -;b»T*&-5#, v^ftfc-^sre&srfctfif* L <, Ar 3 fcJ:2tif 

©r'J-^St»5tf, 4,4-7i-l/>i, 4,4'-fcf73i~l/>S^#* 
%<DH VXm? e>tlS 0 MfBsS (4) iCfc^T, Ar p Ar^fiiZfC 1 f©7 >J - 

lafB^; (5) icfcv>r, A 1 jtu t A 2 ii^5iic^r y -;i/T^ ;s^t^f^ 
rau^&stjo^sajti^jt?**. Gtt2i©r';-;i/S?:^t^ 4, 

4-7i-i/>l, 4,4'-tf7x— Lv^<?)£ LTW^tis., & 
fil^SSr^-rsziii^T'^So frfr*{E!Jt££ LTl±*^;i^ x^;i/S^©{S 

[0 0 2 3] 

±ib« (1) ~ (4) <Dfc&®<D&mm£LT&. ?k<D& e> 

j£ (1) : (Ar^rg N-) 2 -Ar 3 <- 2 Ar^Ai^N-H + (X-) 2 Ar 3 

5$ (2) : (Ar x Ar 2 N-Ar 3 -) 3 N «- 3 Ar^ N-H + (X-Ar 3 -) 3 -N 

5£ (3) : (Ar j ArgN-Arg-) gN-Ar^ <- 2 kr^rfl-R + (X-Ar 3 ~) 2 N-Ar 4 

^ (4) : (Ar^N-^-Arg «-4 Ar^fgN-H + (X-) 4 Ar & 

f ut, ±ia^; (i) ~ (5) Kttm-t6{t>&m u)%.&wz.ltiz. &<d 

*t>rjitt&Zto&ib&toifimfbto&. fcfc, (A) Rtf (B)ttfb^* (A) 24. 

5$ ( 1 ) : (A) ; Ar^rgN-Ar^H , (B) ; [ (Ar^ N-) 2 -Ar 3 ] [-NAr^tg] 
5£ (2) : (A) ; (Ar^fgN-A^) 2 N-(HAr 3 ) , (B) ; [(Ai^A^N-Aig) g N] [-NAr 
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5£ (3) : (A) ; (Ai^Ai^N-Arg-) (HAr^-) N-Ar 4> (B) ; [(Ar^N-Arg-) 2 N-A 
r 4 ] [-NAr^] 

5£ (4) : (A) ; (Ar^ N-) g-A^H , (B) ; [ (Ar^ N-) 4 ~Ar 5 ] [-NA 
r l Ar 2 ] 

5£ (5) : (A);A r GH , (B) ; [Aj-G-Ag] [-A^ 

(mi/, (B)lC£^T, [-NArjAfg] ^[-A^ Ji, [ ] tC 

[0 0 2 4] 

ut l ] 




(6) 



[0 0 2 5] 

TIBiS (7) ^SfiSft^&tf^tffcfi, ifc&Qfo (B)i:lt liTtE^S (8) T* 
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[ft 2] 




R 6 Rio ( 8 ) 



[0 0 2 6] 

±8B5£ (6) ~ (8) IC^SVNT, R 1 ~R 20 i$5k*WxLVTykmB.^ T)l*r 

atxttry-^an&^bT^^v^ x y;i/*u>s, -o-, -s 

>C=0, >S0 2 , -SiR 2g (R 30 )-Xl±-NR3 1 -$:^'r o R 21 ~ Rgjttr jUcll 
[0 0 2 7] 

±8a« (6) - (8) <D7;i/3r;i/3i£ LTli> ^Dtf;i/ 

^, n-^;H£, sec-^;i/^ tert-^;i/*> 'S 2/ ;i/3S, * 

)imt§tf$>Z> 0 7;i/3^>>lilltlt *h*>>«, Ih^ri/I, 

, n-^h sec-zfh*ism. tert-zf b * ^yf-Jl***/^ 'N* 

«^#&£„ ^*-7;b=i^>g£ ITU *^;i/^;*-3£, x*-;b^;rs, ^atf 

n-^;i/^-^S, sec-^;i/^-^-S, tert-y^-;b^^S, 
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[0 0 2 8] 

tf;b>^;i/«, tf^s^as, ¥^v=-jim. truss;;!/*, try*- 
a-^i/y/b*, ^T^/u;i/», t^^'7!/u;i/S, ^rs?rvy;i^ 
, >f s #vr\rv m^^mmh Ltd i^#S7'j-M, *@ 

»*, -f > ku * 7 y >fy*;y ;ua> # ;w< y y -;v*, 7 # y s>' 

[0 0 2 9] 

it. iz/Mz/m. -ryjtvym. 7> b^-fe>9t> 7xt>hi/>i, 7;i/>ri/ 
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[0 0 3 0] 

SB<3Di:e)^^<Z>MfeT*|gjt-tSz:h^T^S. Mill HIMT'^t J: e> & ? 
[0 0 3 1 ] 

ffi^Hi7 "J - ;i/7 ^ 9 0~9 5%mmV3bZ> a 

[0 0 3 2] 
0. 0 1 wt%J^T) t.?z> a 

[0 0 3 3] 

I^MtiiH£KB)<Z>^i*& 2wt%J^T, 0* L<telwt%J^T£-T3 0 &fc 
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> fb^#f(B)«, (6) *<D^mm<z>mm-%m&7kmzm-t ^ ( 

tt5£ (6) tfi©R r r 6 . R n , R 1G ifi& (8) •e«g|S4xfc%©T?*)*i:«im3*l 
£„ ft^(B)©^*W:*©^ft©^S&-g--2> =&©£■*- -5. 

(A) Jk (B) * tl 1 . 2wt %& 2 . 4wt % T* 2b Z> *> © & b 

W D £ ©*-£=&, M^tt^SH©H^Mtc^v>, ^T*ifr©&fc-DVNT_tf3£Mx. 
£r £#T*£;fU;£J^7^ 2feJ^_hlcoVAT, Lv^ 

[0 0 3 4] 

) £#5;fri£lc«, *nvh#gfi, #W©#«©*Ss*«#it & 

^*©^?£T'ttM^^+^lC|«l±L^VA^ttT^<, »§S3M?£ »;#<6 

^C&M£;ft5£tt©^iT*&,5©T*, ffi3S^Ss©SlW©^Tftt, j5'JM©ri: 

£LTte, JfJfeSS:, fb-£%(A), I»ft^Mm«f(B)^f*i€ti»nfcfi 

j£ffil£K:;to3& (NPB©^-^©M^*5H ; 250-350 ffib<tt2 8 0~ 
3 3 0'C) L#£&©T*&tlfc£, J&«I©*ll8lifcV^, «JETTJI2iaS©iSg«: 
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[0 0 3 5] 

# & tc ■* « £ jc j: in^ftas 1 & s^as 2 © ^« w & © ss«s h « 

§P 3 •e*tt&T?».5ffc;^»(A) §:#<^ D ^©^5«7 u -;i/T ^ 

i±J^T©M^fc^ci«-f sriitci: y, *mtov isti 

[0 0 3 6] 

5 3^T't, £ft 1 wt%J^TlCMCSZlt^T*^So 

LV**SJE£ft 1 0TorrJ£*T-e&y> HlC^f^ L < & 1 TorrJE*T"e&£. iillO 

0-3 9 OX:) , nMm<DUmiZWMfr*> 5 OVIZT (NPB©#-£T'& 2 5 0 ~ 
350 °C, U*U<|j:2 8 0~3 3 0iC) T'fe-So 
[0 0 3 7] 
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[0 0 3 8] 

0 2 tt»*3iS:^'t*«|EL3S^-©*^t0 , t?fey, #^**4£21/|^§22/iE?L 

o 

[0 0 3 9] 

• »a/IEft&AS/^«3l3fcS/l£a. 

[0 0 4 0] 

tCi»;^fSOT-e©0EJSJil 0- 1 0 0 0nmtf$J*L<, «fc»J#*L<tt2 0~ 
2 0 0 nm-e&£ 0 

ssi*, y-^^/^x, amfl&tf^*, vym&x^x. mm&a^^mtoi! 

[0 0 4 1 ] 
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©iJfr£&fcif#Mt**>*iS. *#«fcUTtt, ^3&if©^M, Cul, >f>2?9 
A^>>T^-9--r K (I TO) ; S nC 2 , Z nO&£#*6W r &*l<5. HM 

*&&£#MV^*tS 0 ^ftflfcb-ni, Na, Na-K^l Mg, Li, Mg 

3fc«t'&'j, jfe&^y m-ronKosjg^s: 1 o%«fc»m<-rsr£#<i:v^ 

[0 0 4 2] 

**f&3fc» <0*m hit tt#36i8 ©ft^aJEt* ic-f- h 9 y x ^ # y « 
^Ui/>«*#; ^"7'J>ft^«, *±3H«#, i?x^u;b 

[0 0 4 3] 

kK5y>m y,=f-)\sKynmw. tfjiyjvyit&w, ^mmmzmrs 

[0 0 4 4] 

tfftAI iC ffi V x P, ft « *^$fti£tg Aft 1^5 £ b T it tt£W <D 
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ymmw.. yjv^u-v^y^^ymm^ yyhuymmfo. -x^vrv- 

[0 0 4 5] 

tfTf^&fcV^ifctfjaffiatlfc. #*8WK:a3V*T,. ^#f(A) v (B)O^ 

^*l±HPLC&mJVl&m#g&C<fc *JSff^«riB^feSc 254 nmV <D t? - * ffi^it £ fi* 

[0 0 4 6] 

[0 0 4 7] 
-n^M 1 

#£PlN SStfS:$llPLfe300ccHP7^^3JC, 4,4'-^3- F^7x-;H4 
.6g, l-t7f;i/-7i-;i/7 ^ >19.7g , — h W<y& >150g, %.VH%.Wlj3 
U?A39.8g, Htfflsgg (I) 3.4g^SAU llM™M*T'iDi5b, 
15l*Wi0l»a#PS:ffofe. iR/S«F7«, h;i/X>200g T*#3ft, ^S»I9!IL/ 
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m (NPB) 10.0g£^fc o £©NPB&HPLC'T?#tfTLfc*g*, NPB ; 84%, fl^#f(A) 
; 4%, ftl^(B) ; 7%7?*ofe. 
[0 0 4 8] 

4 >0.06g&*;i/V^rS/l/>10g'(fi, 80TCt'15^riftlMJS$tfe»S^l|| 

ffiSttS:^*Lfe300ccHP79^3tC, 4,4' -i;3-K^7i^3 
.lg, l-t7f;i/-7i^;i/7^>5.0g , >-V U h U 

g, &tftf;bV^>U>100g &&AU S3R5tSKT80TC*-eJnJ»bfe. 

-ICTBfSU fHi7 y-;i/T^ yit^m (NPB) 2.9g£#£ 0 ^©NPBfcHPL 
CT*##rL&MI|l, NPB; 80%, flS^A ; 2%, fb^%B ; 15%"Cfe o 7c 0 
[0 0 4 9] 

^WJ l T^Ufe«)i:l^»fiD*^i8»IUfcHPLCi|«S84%<Z>NPB10.0g &01 

jcavr»«8fi&tfv^»»&*fofc. ananas 1, jump 21*, #ufr£ti**&ft 

n&tfy^T IZ&V&teZOATorriZffi&L. £33(TC, JfJfegP 2 CD 

tfi£&300iC, f»JSE#<Z)AyPMSi:mPSS©IIS:2r;JKrtJC«^L, 3Hfr|R|#. 

ttS^6cm, ^$100cmT'S>y, 2 JCffilfcS *lfcNPBtt5.6 g , HPLCMS99% 

> ffc^(A), (B)©^*te£fctC0.5%JtaTT*&ofc. 
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[0 0 5 0] 

m i v& l fe © a ra ik © m mm n & m v * r w $g & f? o fc . 

HSsK>^7tc«k»;^rtS:0.5torrtc»fiJEL, M^PiSS £380°C, £§il3P2tf> 

NPB$:SmifP2©|^MtCM^L7to $ff&aS2lCj££3*lfcNPB8:3.6g, H 
PLC«&99%, ffciir^A, B©**tti:%»K:o.5%JBtT^*ofe. 
[0 0 5 1 3 

-o-EfcM 1 T*^Lfe©i:|sr#©^^T*^$gLfeHPLCM^84%(Z)NPB2.0g &S2 (C 
K^>K>^1 3 (Ccfc »;*|^S:2.0TorrJc«£EL, #&IMM^£390°C £ It, NP 

BZMM^2<Dx^xftmiznMLfe 0 mmmi oizmm^nr=.wBmAs> hpl 

[0 0 5 2] 

^4fe(A)«:#«L, 1 H-NMR, &tfFD-MS{C «fc S#*r&f?o fc. *gJH&J6TFlC^ 

^H-NMR : (400MHz: CDC 13: 27°C) 8 6.96, dd.lH (J=7.3Hz): 7.08, dd, 4H (J=8. 
5,7.8Hz): 7.21—7.35, m, 3H : 7.36—7.55, m, 10H: 7.78, d, 1H (J=8.3Hz): 

7.89, d, 1H (J=8.1Hz): 7.96, d, 1H (J=8.5Hz) 
MS : m/z371 (M + ) 

a 

[0 0 5 3] 



2 1 
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ffiZft^tcffim. WQ7h^7 7-f-©^H^l 3#{CNPB (m/z 588) 
, $Jl Oft\Ziki$mk (m/z 371) #«HMSft, 3S»C«^ia*&l 9#, 2 1 #{C 
2 o 0) fcf - * tffiftf $ tl . Zl *l e> £> - * \% £ % IZ m/z805 (M + ) T* & o . 
LC-MS^# 

*H ; * V - TSK-GEL 0DS-80TS ^ 4 . 6 X 250mm 

&MM ; T iz h - h U 0 0 %, 1 ml/# 

7 h 'J ; - h D/<>^>7;i/3-;H % (Tir h^i h U ;i/?g$Q , 0.25ml 

3tlS*&l£tf£ (6) T*^S*lS^%©^#^iC-0®Slbfc^#T^ 
£::£:#fl8fKSftfe. &fc> 5£'(6) (8) ©tilii^ (6) 

[0 0 5 4] 

if>^;H~7 fcHUILfc. W9SUfe-9->^^/©HPLC^«fje^ (#& : wt%) £ 
[0 0 5 5] 





NPB 


rtS-a^(A) 






10 0 


0 


0 




9 9. 4 


0. 5 


0 




9 9. 3 


0 


0. 7 




9 8. 0 


0. 4 


1 . 5 




9 6. 3 


0. 5 


3. 1 




9 6. 2 


1 . 1 


2. 5 


fy/;U7 


9 5. 8 


1 . 5 


2. 5 



[0 0 5 6] 

mmmi 
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i 

0" 3 PaJ^T, lfM0.3n B /#t5 0 nmtf)j|E$ &C?£f& L lETLf^JS £ 

ltt>y;bUS$Sl. 0Xl0" 3 PaJ«T, Ifjil0.3nB/#t5 0nB 

0X10" 3 PaJ^T> 0 . 3 nm/#T* 5 0 nmtf>J|C 

&jc, ^m±izm^Amtvxmtv^^^^M^mi. oxio~ 3 paj^ 

T, 0.05 nm/#T- 0 . 1 nm©J?3 U fc. 

MIC, iltLTTj^-^A^I^l. 0 X 1 0" 3 PaJ^T-e 1 0 OnmOjp: 
ZlZMMlsfc. Z.<D£Z<DT)l§—VJ*(Dm2ti&mi*. 1. 0nm/#T*feofc. 

mA/cm 2 ©^«^|g-e^Mlgt&$-l±fco *J«Bti5.0V, ilf I 3 5 0 cd/» 2 ©ift 

Stf)JC2 9 0M&gLfe o 
[0 0 5 7] 
2~ 5 

ttMmi* 2 

[0 0 5 8] 
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m2] 







mm 


*g*ftfc 


(mm) 






1 


105 


2. 3 


290 


2.6 


mmm2 


2 


65 


1.4 


200 


1.8 


mmm3 


3 


105 


2.3 


290 


2.6 




4 


70 


1.6 


210 


1. 9 




5 


60 


1. 3 


180 


1.6 


ttmm i 


6 


45 


1.0 


110 


1.0 




7 


45 


1.0 


110 


1.0 



[0 0 5 9] 
[0060] 

2 0 Onm©IT0jgBJ!«1§£^1-3#^*S«£:, T^I£©*'ffiSfe^ MtK> 

Z.(D^^^mm±iZ > JEJL&AM£LTM-7*UisT-y$:nQmi. 0X1 
0" 3 PaJ^T, P^^M 0 . 3 nm/#-e 5 0 nmCOW- £ tC^ffc L £gL iE?L^Mh 
ltf>y;bUl$H. 0Xl0" 3 PaJ^T, 0 . 3 nm/^V 5 0 nm 

^^^UfeiE?L#^jg±{C|§^Mi: btffi^Ilii® IDE-120&1 
$Sl. 0Xl0" 3 Pa^T, ^i^O . 3nm/#T'3 0nmtf)^£&CJt^L£ o 



2 4 
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)v$=.yjuzn&mi. oxi o" 3 pa^r, mmmmo .3nm/?j?T°2 onmom 
&jc, n^mmm±izm^Amti itiftyf^A^isii . oxio -3 

Pa&T, MM&m 0 . 0 5 nm/#T* 0 . 1 nmtf)ff £ &C?£f& L £ D 
3€iC, iiilbt7;^-fA$:ISIl. 0 X 1 0~ 3 PaJ^TT* 1 0 Onm^J? 

^ (D & 3 EC L T f£*% L fc ^aEL^?- iZ flglgg £ EPflP I » ^#H^,T, 10 
mA/cm 2 ©^«^ / gT'SMJ|gi&$-a:fe= #J8§l£5.5V, 3 6 0 cdAf ife 

©^tfang^tu zwmmtf i o%^-r§©{c2 o oh^^il^ 

[0 0 6 1] 
7~10 

H»j6©-9->y;i/l &-tJ->^;L'2~5 i: Lfc^li^Tl^^iCbT^EL^ 
Jfc«W3~4 

[0 0 6 2] 
[*3] 







10%«£B$|BJ 

(■MO) 






. 1 


200 


4. 0 


3U£0ij7 


2 


200 


4.0 


8 


3 


120 


2.4 




4 


80 


1.6 


mmm 10 


5 


50 


1.0 


tbS550»J3 


6 


50 


1. 0 




7 


50 


1. 0 



[0 0 6 3] 
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TfcU, **6&(A) tt&£yj&»&&&Sfc^;ii:#, 35JCtt, ffc^ifc (B) 
*.Sfc«>JCKM&'&« (B) 2wt%JKTi: , r*i&K^»*3. 

[0 0 6 4] 

11 

U yit&miL UTTPD&M^fc.. i©»^©-fb-&«j(A) &TPD 

Ml £|HJt£lCLT, fb-^%(A) ; 0. 4%, -ffc^(B) ; 0. 3%. fc^lTSTP 
DSiE?Lll33£#»i:Lfe^fl|ELiR^S:f^»0, «*ft#BMCT, lOnA/cWi 

[0 0 6 5] 

HJfcflll fc^(A) ; 1. 2%, flS-£4&(B) ; 2. 7%, 

*TPD&jEa»»»»Kl*itfeJK^tt^<H*K:bT*«EL*^S:f^»U, f&ft 
#H^T, 1 OmA/cm 2 ©^«^^T'^|gi&^i±fe 0 ZK^&ELfft^©® 
1 O%«Srr$0>fc:3l$|ffl&gLfc. 
[0 0 6 6] 

mmm 12 

H10f6 hlHSHCLT, it&Wtt) ; 0. 4%, fl^fe(B) ; 0. 3%, 
"T*TPD«:iE?Lttjll#»i:Lfc^«EL3R^S:^iS(0, «*#BB*T, 10mA/cm 2 
©ft««««-C3*ttK»S*fe. *H»tt5. 8V, i?l3 5 0cd/in 2 (Dtfe©^ 

[0 0 6 7] 

HiSM 1 2fC&^T, -fb^(A) ; 1. 2%, ^b^(B) ; 2. 7%, fc^f 

2 6 ffi|I#2 0 0 1 - 3 1 0 2 2 7 0 



#2001—032835 



#h^t, i omA/ cm 2 cofemffi®mx*mmMMzi£to z^mmEim^mm 

[0 0 6 8] 

i±, ^^^^wfeis^© i o %mmi%mtf j £fr s en 105 200 mmt 
^ & -^«gai^ \zmm-t z> z. t. % *rtg ^ & 3 o 

[0 0 6 9] 

msmottwzmm? z> z. t iz & y , ^u#im<z>s8i& ic <t s»3fcgfis©^fc*«^ 
[02] *ftm<DmmELm*<D-Mzm-*ffiwmT*&z>a 

1 : flUM 
2, 3:S^gP 
4 v 5 : M^l»#§ 
7 : MQ#>7 

22 -.mm 

23 : IE?L&AJi 

24 : iE?U&iSJg 

25 : 

26 : m^$&2IJI 

27 : if-liAl 
28: RH« 
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mm^ mm 
mi] 

1 2 3 
I II II 1 




i 



mn#2 



#2001—0328 35 

it 

[*««] mmm 
mm] 

TV-jits. yit&mfr^te&^mELm^-ttm^&^T, ^mmt lt, 

VA>fb-^r^ (A)xti^ru-;br^ ys&^f ss^jR^io^v^-fis^ (b) 

■t©***^, ft^#> (A)^lwt%J^TX^b^ (B)tt2wt% 

U -/l/TS yfc&yaH UT«, (Ar^ N-) 2 -Ar 3 , (Ar^N- Ar 3 ~) g -N 
, (Ar^rgN- Ar 3 -) g-N -4 ^ * (ArjArg N-) 4 ~Ar 5 (lb, Ar p Ar 2 &tf A 
r 4 lMfi(Cli©7'J-;H, Ar 3 tt|fiSttc2ffi<3Dry-^/IS, Ar 5 li4«<Z)r 

[38^0] 0 2 
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it 



ffi m a 



(0 0 0 0 0 6 6 4 4] 



1. B 1 9 9 9^ 8^170 
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ffi m . a m m m m 



(0 0 0 2 2 1 9 2 6] 
1. &n#MB 1 9 9 0^ 8^3 10 

& ffi TO^tf ^f*^H^l 1 0 5t« 
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m m A 



(0 0 0 0 0 5 0 1 6) 
1. fS¥^0 1 9 9 0^ 8^310 

& ft m^fP@ME@MlTg4#l# 



ffi£E#2 0 0 1 - 



3 1 0 2 2 7 0 



